Abstract. A new synthetic approach to synthesize 2,3-dimethyl -2,3-dihydrofuro [3,4-b][1,4] dioxine-5,7 -dicarboxylic acid from a common precursor diglycolic acid was reported. Starting from the commercial material diethylene glycol, diethyl oxalate and 2,3-dibromobutane, the compound was synthesized through oxidation reaction, acylation, hydrolysis and elimination reaction with moderate yield via a five-step reaction. The procedure was described herein with several advantages, including high product yields and easy purification.
Introduction
Conjugated polymer materials as a new type of electroluminescent light, due to its potential application in terms of lighting, displays, etc., causing great concern in materials, chemical and industry. Compared with the currently widely used fluorescent lighting and LCD display, polymer light-emitting semiconductors (polymer light-emitting-diode, PLED) has low energy consumption, made the process simple, flexible, low cost, abundant light color and other characteristics, the market potential is huge [1] [2] [3] . In recent years, organic conjugated small molecule compounds, and gradually become a hot research topic, these materials have molecular structure determination, synthesis controllable, reproducible material, monodisperse, stable glass state and a good film, these features make it can be used in organic electroluminescent devices promising material.
Over the past two decades the field of π-conjugated polymers has attracted the attention of many scientists due to the interesting electrical and optical properties of these compounds [4] [5] [6] [7] [8] . Since then, this field has expanded into an enormous research thrust, with applications in almost all aspects of energy storage, transmission, and conversion [9] [10] [11] [12] [13] . Organic / polymeric semiconductor material information as a new generation of functional materials attracted the attention worldwide, more and more become the object of research institutions competing research and development. Developing the new synthetic strategies substituted monomers for the π-conjuated polymers is important and of urgent need. If we can further optimize the structure of conjugated polymers, molecules increase or decrease the orderly disorder to enhance carrier mobility will further enhance the photoelectric conversion efficiency of the polymer.
The study intends to synthesize 2,3-dimethyl -2,3-dihydrofuro [3,4- 
Scheme 1 The structures of the materials
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Experimental Section
Characterization:
1 H NMR and 13 C NMR spectra were collected on a Bruker AM-400WB spectrometer in chloroform-d as solvent and tetramethylsilane (TMS) as the internal standard. The mass spectra were obtained by using a Bruker Daltonics Autoflex II TOF system.Materials: Diethyl ether and tetrahydrofuran (THF) were dried over sodium benzophenone and distilled under argon atmosphere before use. Toluene was dried over CaH 2 and then distilled under nitrogen atmosphere and deoxygenated by purging with nitrogen for 30 min before use in monomer synthesis. 2,7-Dibromofluoren-9-one was purchased from Aldrich Chemical Co. and used without further purification. Other chemicals were purchased from Acros and used without further purification.
Scheme 2 the sythesis of compound V
Synthesis of diethylene acetic (I)
100 mL of diethylene glycol was poured into a dry 2 L three-necked flask, then 1L 32% concentrated nitric acid was added to this mixture. The reaction solution was stirred for 8 h at 60 ℃. The excess of nitric acid was wiped off at 120℃. The reaction mixture was poured into water and extracted by acetic ether. The organic layer separated and dried over anhydrous magnesium sulfite. 
Synthesis of dimethyl dimonophosphate(II)
Diglycolic acid (10.0 g, 0.075 mol) was added to a 250 ml three-necked flask, then SOCl 2 (21.6 ml, 0.30 mol) was added dropwise. After dropping , after reacting at room temperature for 6 hours , 50ml of anhydrous methanol(10equiv) was slowly added dropwise in an ice bath. 
Synthesis of diethyl-3,4-dihydroxyfuran-2,5-dicarboxylate (III)
200mL of anhydrous methanol was poured into a dry 500mL three-necked flask, sodium(2.13 g ,0.09 mol) was added slowly. Then the dimethyl 2,2'-oxydiacetate (10.00 g,0.06 mol) and he diethyl oxalate (6.76g, 0.05mol) was slowly added and then stirred for 3 h 75℃. A great deal of yellow solid was precipitated, and washed with ethanol, then added slowly hydrochloric acid. 
Synthesis of 2,3-dimethyl-2,3-dihydrofuro[3,4-b][1,4]dioxine-5,7-dicarboxylate (IV)
Diethyl-3,4-dihydroxyfuran-2,5-dicarboxylate (0.2 g ,0.9 mmol), dry potassium carbonate (0.26g ,1.8 mmol) were dissolved in DMF(25 ml) and stirred for 30 min at 110℃. 2,3-dibromobutane (0.4 g ,1.8 mmol) was added to reaction system dropwisely and then stirred for 8 h at 110. ℃ The reaction mixture was poured into water, filtered to get a white solid 0.14g ( 56 % ). 1 
Results and Discussion
In this study we efficiently synthesized the target product by five-step,such as the oxidation of diethylene glycol, di-acylated Gly, furan ring, Williamson, reaction, hydrolysis of the ester, etc. In the synthesis of diethyl-3,4-dihydroxyfuran-2,5-dicarboxylate , taking into account the instability of the previous step, the yield is low, I made some appropriate adjustments in the experimental procedure, such as change the amount of diethyl oxalate, reaction time was changed and in processing , rinse solid with anhydrous ethanol. The target product have Narrow band gap, wide spectral absorption properties of high electron affinity and low ionization energy, high migration rate of nature. It is a good photoelectric materials.
Summary
In conclusion, we have developed and optimized an efficient for the synthesis of 2,3-dimethyl-2,3 -dihydrofuro [3,4-b] [1, 4] dioxine-5,7-dicarboxylic acid from the commercially viable ethylene diglycol. The procedure described herein offers several advantages, including moderate product yields, easy purification, and large scale production. Furthermore, this method is a useful addition to the present methodology for the synthesis of this class of compounds.
